Cellular senescence is considered as a major anticancer pathway by restricting the proliferation of cells, which have lost their normal control of cellular proliferation, but accumulation of senescent cells during aging is linked to aging related normal and pathological diseases. It is characterized by an irreversible cell cycle arrest associated with the setting up of a specific genetic program and with chromatin reorganisation. Non-coding RNAs (ncRNAs) are major players of chromatin structure. Antisense RNAs are ncRNAs that can regulate their corresponding sense RNAs and are generally produced from specific promoters. However, in fission yeast mutant strains, antisense RNAs produced by read-through transcription (defect of transcription termination) have been described at convergent gene loci 1 .
Purpose:
Cellular senescence is considered as a major anticancer pathway by restricting the proliferation of cells, which have lost their normal control of cellular proliferation, but accumulation of senescent cells during aging is linked to aging related normal and pathological diseases. It is characterized by an irreversible cell cycle arrest associated with the setting up of a specific genetic program and with chromatin reorganisation. Non-coding RNAs (ncRNAs) are major players of chromatin structure. Antisense RNAs are ncRNAs that can regulate their corresponding sense RNAs and are generally produced from specific promoters. However, in fission yeast mutant strains, antisense RNAs produced by read-through transcription (defect of transcription termination) have been described at convergent gene loci 1 .
Experimental Design:
In order to identify new players of senescence control, we have analyzed independently of genome annotation RNA-seq datasets in proliferative and senescent cells induced by oncogene activation.
Results:
We uncover a family of antisense RNAs, named START RNAs (Senescence Triggered Antisense ReadThrough RNAs), produced during cellular senescence by transcriptional read-through at convergent proteincoding genes. Importantly, START RNAs repress the expression of their corresponding sense RNAs. In proliferative cells, we found that RNA pol II elongation rate is limited downstream of TTS at START loci, allowing transcription termination to occur before RNA pol II reaches the convergent genes, thus preventing antisense RNA production and interference with the expression of the convergent genes. START RNAs are repressed by H2A.Z histone variant, whose local occupancy decreases in senescence.
Conclusion:
Our results thus uncover a mechanism of gene expression regulation relying on read-through antisense transcripts production at convergent genes, underlining the functional importance of chromatin regulation in the control of RNA pol II elongation rate at intergenic regions 2 .
